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Introduction 

Zinner syndrome (ZS) is one of the rarest congenital anomalies of 
the urogenital tract. Due to its lack of symptoms, it is usually discov-
ered and diagnosed in the second to fourth decades of life [1]. ZS can 
be considered a variant of the Wolffian duct anomalies, with a classic 
triad of seminal vesicle cyst, ipsilateral renal agenesis, and male infer-
tility due to ejaculatory duct obstruction (EDO). The prevalence of 
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cystic lesions in the pelvis with ipsilateral renal agenesis or dysplasia 
has been reported to be as high as 0.0046% [2]. Usually, this condi-
tion is also associated with other urogenital findings such as uretero-
cele, hypospadias, or abnormalities of the testes, epididymis, or adre-
nal glands [3,4]. The embryological origins of the kidneys and semi-
nal vesicles are similar; the kidney is formed by the metanephric 
blastema, which is induced by the ureteral bud that originates from 
the dorsal aspect of the distal mesonephric duct. The mesonephric 
duct gives rise to most of the genital tract, including the epididymis, 
vas deferens, ejaculatory duct (ED), and seminal vesicles [5]. Thus, ZS 
can be considered the result of any malformation of the ureteral bud 
or mesonephric duct.  

Patients with ZS are often asymptomatic, although aspecific signs 
may be present such as pelvic pain, painful ejaculation, urinary fre-
quency, dysuria, urgency, constipation, recurrent urinary tract infec-
tions, or epididymitis [6]. As a consequence of the wide range of 
symptoms of this syndrome, the diagnosis of infertility can be de-
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layed, and ZS requires prompt management upon proper diagnosis. 
Semen evaluation is unlikely to reveal absolute azoospermia, but 
commonly reveals obstructive azoospermia (OA), although secretory 
damage may also be present due to a long-lasting obstruction to 
sperm outflow [6]. While the surgical removal of seminal vesicle cysts 
[7] or transurethral resection of the ED (TURED) may improve sperm 
quality [8], testicular fine needle aspiration, epididymal percutane-
ous sperm aspiration, and testicular sperm extraction (TESE) may be 
crucial to obtain viable spermatozoa and allow a chance of concep-
tion. 

The aim of this work was to describe the outcomes of surgical 
sperm retrieval (SSR) in infertile patients with ZS who underwent 
conventional TESE (cTESE) for assisted reproduction. 

Case report 

We collected data from three Caucasian men with ZS who attend-
ed our assisted reproductive technology (ART) center for the treat-
ment of primary couple’s infertility. Written informed consent to use 
their data anonymously was obtained. In accordance with the 2010 
World Health Organization guidelines [9], two semen analyses re-
vealed absolute azoospermia, low ejaculate volume ( < 1 mL), and 
normal semen pH (Table 1) in all patients. The mean duration of in-
fertility was 24 ± 3 months. No previous surgery, ongoing patholo-
gies, or genetic abnormalities were reported. All patients were 
scheduled for multiple cTESE with cryopreservation. 

Patient 1 was 27 years old. No history of cryptorchidism, delayed 
pubertal development, or scrotal-perineal discomfort was reported 
in his past medical records. His partner was 29 years old and did not 
report any gynecological diseases, except for a brief period of stress 
amenorrhea. Physical examination of the external genitalia detected 
a testicular volume of approximately 25 mL bilaterally, dilatation of 
the right vas deferens and epididymis, nonpalpable left vas deferens/ 
epididymis structures, and no clinical signs of varicocele bilaterally. 
Scrotal and transrectal ultrasound (US) examinations showed right 
and left testis volumes of 24 mL and 23 mL, respectively; dilatation of 

the right caput epididymis, corpus, and cauda; and left seminal vesi-
cle agenesis and right seminal vesicle severe hypotrophy. Transab-
dominal US revealed the absence of the right kidney as well as left 
nephroptosis. An abdominal contrast-enhanced computed tomog-
raphy (CT) scan confirmed these findings. 

In this patient, the follicle-stimulating hormone (FSH) level was 3.2 
IU/L, the luteinizing hormone (LH) level was 5.2 IU/L, the total testos-
terone (TT) level was 22.3 nmol/L, the prolactin (PRL) level was 22 
ng/mL, and the 17β-estradiol level was 0.12 nmol/L. SSR was suc-
cessful: the sperm concentration was 0.01 ×  106/mL, the sperm mo-
tility was 1%, and five straws were cryopreserved. Evaluation of the 
testicular histology showed a pattern of normal spermatogenesis, 
thickening of tubular membranes and interstitial edema (Figure 1), 
and no germ cell neoplasia in situ (GCNIS). 

Patient 2 was 31 years old with no past medical history. His partner 
was 30 years old and had a history of ovarian endometriosis. Genital 
examination revealed testicular volumes of approximately 20 mL on 
the right and 18 mL on the left side, mild dilatation of the left vas 
deferens and epididymis, and marked dilatation of the right vas def-
erens and epididymis structures. US showed right and left testis vol-
umes of 18 mL and 16 mL, respectively; a left seminal vesicle cyst 
with dimensions of 32 ×  28 mm and fluid content; right seminal 
vesicle agenesis; and left renal agenesis. 

The patient’s levels of FSH, LH, TT, PRL, and 17β-estradiol were 2.8 
IU/L, 4.2 IU/L, 14.3 nmol/L, 21 ng/mL, and 0.11 nmol/L, respectively. 
SSR was successful: the sperm concentration was 0.01 ×  106/mL, the 
sperm motility was 1%, and four straws were cryopreserved. Histo-
logical assessment showed a pattern of normal spermatogenesis, 
without findings indicative of GCNIS.  

Patient 3 was 27 years old, and his partner was 26 years old. Per-
sistent scrotal-perineal pain and dysuria during the last 6 months 
were reported. The andrological examination showed a testicular 
volume of approximately 10 mL bilaterally. The patient’s levels of 
FSH, LH, TT, PRL, and 17β-estradiol were 32.0 IU/L, 16.3 IU/L, 9.0 
nmol/L, 21 ng/mL, and 0.12 nmol/L, respectively. US showed (1) an 
oval hypodense mass with dimensions of 65 ×  46 mm and fluid con-

Table 1. Comparison of seminal parameters among patients

Variable Patient 1 Patient 2 Patient 3 Normal range
Abstinence (day) 3 3 5 2–7
Color Opalescent white Opalescent white Opalescent white -
Viscosity Normal Normal Normal -
Liquefaction Complete Complete Complete -
Semen volume (mL) 0.2 0.3 0.6 > 1.5
Semen pH 7.4 7.2 7.6 7.2–7.8
Concentration (million/mL) 0 0 0 > 15
Leukocyte < 1 million < 1 million < 1 million < 1 million
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tent that impacted the bladder and the left paramedian prostatic re-
gion and was compatible with a left seminal vesicle pseudocyst; and 
(2) enlargement of the right seminal vesicle. Abdominal contrast-en-
hanced CT confirmed these data and also revealed left kidney agen-
esis (Figure 2). The patient underwent left robot-assisted laparoscop-
ic vesiculectomy (Figure 3). At the 12-month follow-up visit, no 
sperm were found in the semen analysis. Therefore, conventional bi-
lateral TESE was proposed. SSR was successful: the concentration was 
0.001 ×  106/mL, the sperm motility was 1%, and three straws were 
cryopreserved. Histological assessment indicated hypospermato-
genesis without GCNIS. 

Discussion 

ZS is a rare condition that is usually diagnosed in adulthood during 
a couple’s infertility assessment [10]. The diagnosis is mainly based 
on imaging examinations that reveal the typical cystic dilatations of 
the seminal vesicle and ipsilateral renal agenesis [11-14]. In our se-
ries, two patients had conditions resembling the classic ZS variant, 
while 1 (patient 1) had right seminal vesicle severe hypotrophy and 
an absence of the ipsilateral kidney. Given the presence of the triad 
of unilateral renal agenesis, ipsilateral seminal vesicle obstruction, 
and ipsilateral EDO, this clinical presentation can be considered a rare 
type of embryological malformation, included as a pseudo-ZS vari-
ant. 

ZS is often asymptomatic until the age of peak sexual and repro-
ductive activity, usually after repeated failure to achieve natural con-
ception. Incomplete EDO, which occurs in approximately 4% of these 
patients, can cause seminal abnormalities, which create difficulties in 
diagnosis [15]. In our study, in two patients, the diagnosis was made 

Figure 1. Cross-section of the seminiferous tubules with complete 
spermatogenesis surrounded by the tunica propria (H&E, ×200).

Figure 2. Abdominal contrast-enhanced computed tomography 
(CT) scan showing a left seminal vesicle pseudocyst. (A) Non-
contrast CT. (B) CT urogram.

Figure 3. Robot-assisted laparoscopic vesiculectomy. A transversal 
incision of the peritoneum was performed, and the retrovesical 
region was sectioned using monopolar scissors and a bipolar 
Maryland dissector. A large cyst of the left seminal vesicle (SV) was 
isolated and liberated from the contiguous tissue. P, prostate; B, 
bladder.
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based on the occurrence of infertility without any urological com-
plaints. The findings of absolute azoospermia via seminal analysis re-
quired further diagnostic investigations, including abdominal, scro-
tal, and transrectal US. Only one patient (patient 3) reported scro-
tal-perineal pain and dysuria that required further examination. Giv-
en the broad spectrum of symptoms, the diagnosis of ZS can be de-
layed, which can further compromise the patient’s reproductive po-
tential. 

From a pathophysiological standpoint, ZS can be associated with 
seminal tract obstruction, and secretory damage may occur due to 
the presence of a long-lasting blockage to sperm outflow [6]. Al-
though TURED represents the first-line treatment in patients with 
EDO to restore fertility and improve sperm quality, testicular 
fine-needle aspiration, epididymal percutaneous sperm aspiration, 
or TESE are effective options to obtain viable spermatozoa. In the lit-
erature, the semen improvement and paternity rates have been re-
corded across multiple studies as 38% to 60% and 22% to 31%, re-
spectively, after TURED [8]. Otherwise, SSR by testicular surgery in 
cases of OA usually has a success rate of around 90%–100% [16]. No 
patient described in this report underwent vesiculography and en-
doscopic procedures to enhance fertility. Robot-assisted laparoscop-
ic vesiculectomy was performed in patient 3 to treat his clinical 
symptoms (chronic pelvic pain) due to the large seminal pseudocyst 
that affected the bladder. In that case, TESE was proposed at the 
1-year follow-up visit, in the absence of semen quality improvement. 
Then, patients 1 and 2, according to their preference, decided to un-
dergo TESE, given that they had already started an ART program 
with their partners. 

Long-lasting obstruction (that is, that lasts for several years) has 
been proposed to potentially cause germ cell failure in the sper-
matogenetic tubules [6]. The elevated concentrations of macro-
phages and sperm fragments in the distal epididymis may affect the 
sperm quality [17]. Moreover, according to previous authors, higher 
levels of reactive oxygen species and sperm DNA fragmentation 
could mediate the reproductive toxicity [18]. In our patients, the 
presence of high levels of polyunsaturated fatty acids on the sperm 
membrane; the low quantities of glutathione peroxidase, superoxide 
dismutase, and cytoplasm; and the presence of inactive, highly con-
densed chromatin could have led to a reduction in fertilization com-
petence, motility, and viability, as well as a loss of DNA repair capaci-
ty [19]. 

When we proposed cTESE to our patients, we questioned whether 
it was appropriate to carry out the procedure to obtain fresh sperm 
(on the same day as oocyte retrieval/intracytoplasmic sperm injec-
tion [ICSI]) or to plan sperm cryopreservation. The question arose 
from awareness that patients with ZS exhibit an embryological de-
fect resulting from the abnormal development of the mesonephric 

or Wolffian duct with abnormal development of the ipsilateral upper 
urinary tract. We were not certain whether these patients may also 
exhibit spermatogenetic failure. Thus, although SSR in cases of OA 
usually has nearly a 100% success rate [20], we assumed that cases 
of ZS may also involve damage to the germ line associated with im-
paired spermatogenesis, which is why we preferred to schedule 
cryopreservation anyway. 

The ART outcomes of surgically retrieved fresh and cryopreserved 
sperm for assisted reproduction remain a topic of debate. High fertil-
ization and pregnancy rates have been reported in in vitro fertiliza-
tion (IVF)/ICSI procedures using fresh sperm obtained by TESE in 
both patients with OA and those with non-OA [21,22]. Usually, cryo-
preservation decreases the number of viable sperm by at least 50% 
[23]. Moreover, many cryopreserved testis specimens from men with 
non-OA have been found to have insufficient motile sperm after 
thawing. Thus, the fertilization rate has been described to be higher 
when fresh motile sperm were used than when frozen-thawed 
sperm were used. Furthermore, higher spontaneous abortion rates 
after implantation have also been seen when immotile spermatozoa 
were used. According to the experience of practitioners at our center, 
using fresh rather than cryopreserved sperm optimizes the ICSI out-
comes, as these outcomes may be influenced by the effects of freez-
ing and thawing on the sperm membrane. 

Several authors have demonstrated similar IVF/ICSI outcomes for 
both sperm-handling methods [24,25]. The rupture of the cell mem-
brane due to osmotic stress and the formation of ice crystals in 
freeze-thaw cycles could facilitate the release, dissolution, and inte-
gration of DNA once the sperm is injected into the oocyte cytoplasm, 
leading to higher fertilization rates [24,26]. Given that diagnostic tes-
ticular biopsy may be considered obsolete, it is crucial to establish 
preoperatively all of the possible predictive factors of successful SSR. 
Although a fresh procedure could maximize the potential of retriev-
ing viable spermatozoa, cryopreservation before ICSI could represent 
the treatment of choice, as it could obviate the possibility of unex-
pected testicular failure on the day of the IVF procedure. 

This is the first study to describe the outcomes of SSR in patients 
with ZS. In our case series, sperm recovery by cTESE was successful in 
all patients. Although the coexistence of a defect in the germ line 
cells can be supposed, the histological findings demonstrated that 
spermatogenesis was normal in these patients. As the normal trans-
port of sperm through the ductal system is altered by a congenital 
defect in ZS patients, surgical extraction remains an excellent option 
for the management of ZS. 

In conclusion, in patients with ZS, it may be advisable to perform 
cTESE to obtain fresh sperm on the same day as oocyte retrieval. 
Sperm cryopreservation should be avoided, since the thawing pro-
cedure could further compromise the sperm quality. However, in the 
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case of unsuccessful SR, oocyte freezing would avoid the nullification 
of controlled ovarian hyperstimulation and allow the use of the cryo-
preserved female gametes for a future IVF cycle via sperm donation. 
In this scenario, proven laboratory experience with oocyte thawing is 
key to successful ART outcomes. 
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